Performance of AMOVA was assessed with exact test based on 10,000 permutations. To 216 further assess genetic population structure, a Bayesian clustering analysis was performed 217 using STRUCTURE v. 2.3.2 (Pritchard et al., 2000) . The Bayesian clustering method 218 assigns individuals into genetic clusters and can reveal cryptic population structure. To 219 infer the number of genetic clusters, 10 independent runs of K=4 were performed at 220 1000000 Markov Chain Monte Carlo (MCMC) repetitions with a 100000 burn-in period 221 using no prior information. 222 223
Demographic analyses 224
We used 16S rRNA mitochondrial gene data to infer patterns of demographic 225 history in A. purpuratus. Neutrality tests based on the distribution of segregating sites 226 (Tajima's D; Tajima, 1989 ) and on the haplotype distribution (Fu's F S ; Fu, 1997) were 227 calculating using ARLEQUIN (using 10000 coalescent simulations) to assess signatures 228 of past population expansion. Significant negative values of these parameters are 229
indicative of an excess of low-frequency variants, which can result from populations that 230 have undergone a recent expansion; in contrast, positive values reflect an excess of high-231 frequency derived mutations, which is a hallmark of positive selection (Barreiro and 232
Quintana-Murci, 2010). To further investigate the possibility of population growth, 233
pairwise mismatch distributions were calculating using DnaSP v. 5.10.01 (Librado and 234
Rozas, 2009). The pattern of pairwise differences between haplotypes results in a 235
unimodal mismatch distribution for expanding populations, whereas populations atdemographic equilibrium yield a multimodal pattern (Rogers and Harpending, 1992) . 237
Lastly, Harpending's raggedness index (Hri; Harpending, 1994) and Hudson 1991; Tajima, 1989) . Additionally, the possibility of a recent population 243 bottleneck in microsatellite data was assessed using BOTTLENECK v. 1.2.02 (Cornuet 244 and Luikart, 1996). The significant presence of an excess of observed heterozygotes was 245 tested using the Wilcoxon signed rank test. Heterozygosity excess was tested under an 246 infinite alleles model (IAM), a step-wise mutation model (SMM), and the two-phase 247 model (TPM). For TPM we set a variance of 30 and a stepwise mutation probability of 248 70%. The allele mode shift test (distortion from L-shape allele distribution) was also 249 tested using the same software. 250 251 252
Results 253

Mitochondrial and microsatellite genetic diversity 254
In A. purpuratus, the complete 16S rRNA gene sequence (GenBank accession 255 number: HQ677600) was 1317 bp in length, and the A+T content was 58.47%. 256
Mitochondrial intrapopulation diversity indices are shown in Table 1 The calculated data of microsatellite genetic diversity for each population are 267 shown in Table 2 . A total of 112 alleles were detected across nine microsatellite loci 268 ranging from two at the locus APPE23 in INB population to 15 at the locus APPE9 in 269 SEB population. The highest and lowest average number of alleles was found in SEB and 270 INB populations, respectively. The allelic richness (R s ) ranged from 1.99 (locus APPE23) 271 to 11.93 (locus APPE9) both in INB population. On average, SAB population showed the 272 highest R s value (7.66). The H O and H E values ranged from 0.1333 to 1.0 and from 0.0684 273 to 0.8921, respectively. 274
After adjusting for multiple comparisons, significant departures from HWE were 275 observed in three loci (APPE9, APPE11 and APPE20). Analyses using MICRO-276 CHECKER suggested the presence of null alleles at these three loci. Locus APPE20 277 showed significant deviation across the three populations analyzed and was therefore 278 omitted from further analyses. Two pairs of loci were in linkage disequilibrium 279 (APPE11-APPE17 and APPE13-APPE22) after Bonferroni correction. Since gametic 280 disequilibrium creates pseudo-replication for analysis in which loci are assumed to act as 281 independent markers, one locus of the pair should be excluded if significant 282 disequilibrium is found between loci ( Selkoe and Toonen, 2006 A minimum spanning network based on nucleotide divergences among haplotypes 295 was constructed using ARLEQUIN software (Fig. 2) , resulting in a star-like shape 296 network, which is commonly observed in marine organisms, indicating that most 297 haplotypes were closely related with a centrally located ancestral haplotype (H1). 298
Contrastingly to mitochondrial analyses, AMOVA for microsatellite loci showed 299 a small (2.86%) but highly significant (P=0.0001) genetic variation among the three 300 localities (Table 5 ). However, most of the genetic variance (97.69%) was explained by 301 differences within individuals. The pairwise F ST estimates among populations varied 302 from 0.01948 to 0.07718, this analysis indicated that INB population was responsible formost of the difference (Table 6) . 304
The Bayesian STRUCTURE clustering approach using multilocus microsatellite 305 genotypes failed to detect population structure: a maximum posterior probability was 306 values for all populations but only SEB differs significantly from neutrality. The 316 mismatch distribution including all samples was consistent with models of population 317 expansion, displaying a unimodal distribution (Fig. 3) . Test of the observed Hri statistics 318 failed to reject the null hypothesis of recent population expansion, confirming the 319 mismatch distribution results. 320
However, BOTTLENECK analysis using microsatellite data showed no evidence 321 of recent population bottleneck. No significant heterozygosity excess was detected in any 322 locality under all three mutational models (Table 8) . Moreover, mode-shift indicator 323 showed a normal "L" shaped distribution in all populations, thus indicating the absence 324 of bottleneck.
Discussion 326 327
Marine species with a long planktonic larvae phase could be expected to show 328 lower level of genetic differentiation than terrestrial or freshwater species, typically due 329 Despite the fact that some degree of genetic variation was observed in 391 mitochondrial analyses of A. purpuratus populations, no statistically significant genetic 392 structure was detected among Peruvian scallop localities. Lack of genetic structure 393
indicates that gene flow is occurring among populations, which may be explained by the 394 existence of planktonic stage in shellfish larvae. Developing larvae spend a variable 395 period of time (averagely two weeks in A. purpuratus) as part of plankton, which can be 396 passively drifted by water currents, often over considerable distances (Gharbi et al., 2010) . Further studies with larger sample sizes in each 456 population using more microsatellite markers are required. More molecular data will be 457 useful to assist with sustainable fisheries management and conservation of this resource. 458
Overfishing has caused serious population depletion of different scallop species such as C. 459 islandica (Garcia, 2006) Pair--wise differences 
